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(57)Abstract: 

PURPOSE: To obtain a lithium secondary battery having excellent high 
temperature performance, storage performance, rate characteristic and 
cycle lifetime by improving nonaqueous electrolyte. 
CONSTITUTION: A lithium secondary battery is provided with a positive 
electrode 4, a negative electrode 6, which includes lithium metal and 
carbonaceous material, which stores and emits lithium ion, and chalcogen 
compound or light metal, and nonaqueous electrolyte. The nonaqueous 
electrolyte has the composition that 0.1-3mole/l of imide group lithium 
salt expressed with a formula Li(CnX2n+1 Y)2N (X means halogen, n 
means integral number in a range of I-4, and Y means CO group or S02, 
group) is dissolved in the nonaqueous solvent, obtained by mixing at least 
one kind of solvent selected among ethylenecarbonate and 
propylenecarbonate at 10-80volume % and at least one kind solvent 
selected among diethoxyethane, chain carbonate and acenitryl at 20- 
90volume %. 
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fft£ft©g£©JtL a/L ctfl. 3~2. 5T\ La 
(2 2 0 ~ 1 0 0 n mT*&3KlflSt»i, UTlclSfflt 5 
^KiOiiii^nSo 

[00 6 6] i)£1\ tftiELfclKWSS^tt 

■5 p< y 7 i-xe-y ^ gff &n«flHtKtfSR«im« 

*#SKtt, $?*y7x— X^f-*»lfc/n— Sfc 
THUfi 200~ 300ft mO&ffi&K&ifcirZo ZO&CD 
M&&m&. *RWfcffSftSg&iHto0ElRrtfc ISA 

&&&s ^Mfldaa-r * c t ic ck 0 t»&Kft&$*m* 

[0 0 6 7] ii) #^T\ fifflEttf£i^&&fm&«y& 

atTaawwcr*. timbwmiczowznrcimw 50 
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X»@«fKJ:* (0 0 2) fiOISNNSdc. 
«0. 3 4 4-0. 3 80nmt'fe5i:^!f$U\ 

[0068] HulBiifflaiasa 6oo~i 9oo°c, » 

fL<{2800~1500lCT'fe5o Bu!2$$Mi> 7 
;l/zf>MM*T-tf 3 c U\ flMEJNtj&Mlia 

0 . 5 B#HS~ 3 0 ftffl<D$imT*&ni£ <fc t\, 

[0 0 6 9] iii)#i/>T\ MIBBfitt^^^Ma 
1-5. WiB»5Wfia«, «8»fc»&ti*ftSl5*»tf 
0 . 5-100/1 m©g£Sgffl{C 9 0 &±1Mff6 
U J: 0 b < ttSjy 0 . 5 n m WTOflBBI&iat^ 
5tt»%«T##U fro^tltf l~3 0/imK:&5 

[o o 7 o] iv) $l^x\ msmnasm^^tiitu 

mffltm#Z2 0 0 0'C&Lt. #3:b<fi2 0 0 0T:~ 

3000^ <fc0ff$t<ti2 eoo-soootwis 
[0071] mzmz(tcorctb<omm&. 7*3*$ 

XWPT'ff? C U\ IMOai^lBKi 0 . 5 B# 

0-3 0^<DSSHT*fenif £V\, 
(2-2) ttJKHM 

ctDj^^Htiti, s%sj»»*fT? 7 0 0 t:«±fc3a»e— 
^*wu xMmmiczomznz (1 1 0) 

^-^KJ:*JIMB«l5B©a«rtriRlO*Sfi?©¥^S« L 
a#2 0~l OOnmT'SO, ffiMtt&ffl 000 p 
pmWT (Oppm£#t?) ©fc©T*fe5o 
[0 0 7 2] ME^H^{i> 5%SJ»»«ffc J:*59!Hf 
-^7 0 0 1CW±T*« C tttj«T?»5. Huf2/^M 
»»«f»c«kS5B»^— ff* t < fi 8 0 0 •C&Lt, 
^P.{c»*L<(i8 4 Ot:J-X±T*^§o ^Hlft^WKJ: 

5o *ia»»«flcJ:*5fiJ»tf-^7 0 0iC*j« 
ORH5Hfttt1iuiEL.fcK*H* (2-1) TittWbfc© 

[0073] fuSB^^s^ia x ssm*Ff <t o f# 
ns (i i o) w<Dmv—tfo&z!mw&<DaW3 

[ftOtSft?©^** La^20~100nm, <J:0ff 
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[0 0 7 4] fufBiBB©L a SKliiKWi, JSSQ 
^ig^JiSt 111 LTfc !K frOi&SJ|?<D a ffi75- loJOfi 

^7 A^*ycDtoA9-r5lMh U^7i* 

mmLztfmmwfrz&mzmmim&Lrcm 10 

(2-1) T-IK^L^i:|iimS*T'^fis^ 

[0 0 7 5] Suffi^lSS%{±fliES©^WS^O 
~ 1 , 0 0 0 p p mT*&3 C t^ST'fe^o ftftEKH 

[0076] cna, sa!»»«f-e7 o omticSBR 

V^Ttt, «K©£#»8« 1 , 0 0 0 p p mWT (0 p p 20 

1 , 0 0 0 p p mWT (0 p p m%#t?) ©KiftgWi 

{gMt £ c kOTTH-e**. fcfe, BtfBBSH^ 10 0 0 
ppm*a*T^#«««««ltt«JifiLfefl8IHl* (2 
- 1 ) TWWUfcOfcn*«:aSTft«#Sk 
L<fcV\, 30 

[0077] mimmnmt. f e, n i 
fD^S7^©#^M^o~5 op pm, ^asofwr* 

0~50ppm, g$t©#£ltfO~5 0 0ppmT'& 

[0078] mmmmt urn wicBBtosff* 

£— ;k fiHffl, £JS»#?» *ra®n& 

Kxmk mmrnw. mmmm* ^fttizmmft* 40 
[0079] (2-3) mmms 
***u **«7EJlM)«**6i , *n*no~5 0pp 

m, y-f3t<D#£atf 0~5 Oppm, g|g©#*fltf 
0~ 1 0 0 0 p pm, 6&ft©*PrStf 0~ 1 0 0 0 p p 

[0 0 8 0] jjffiEftftKftti. ^M^«Tfc«k5^tf 
— ? 7 0 0 tJiUiT'&S c ttf&gt'&So MIE^M 

to#wc«fc*$8»e-*tt, »s t < a 8 0 0 icw±, 50 
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s e> icm l < a 8 4 0 r w±t* *. WE^n»»«f 
ffivmmmmiwM hfzmma (2-0 -et^L*: 

[0 0 8 1] fffiBftXKtttiF e, N i £>J;-5& 
&§©&Jl7£3i©^rStf0~5 0ppnu y-fHicD^ 
W«0~5 Oppm, I$s©£W»tf 0~5 0 0 p p 
nu KtH©##4^0~ 1 0 0 0 p pmT'fc£C 

[0 0 8 2] laBKHoaw^ty^SfeiiSBt*^* 

my 1 0 0 0 p pmm^x^mmmmmm^L 
rcmmem (2-0 TifflLfcofcrattftsaTftii 

[0083] mmnm<^^7Lm(o^mm 
[0 0.8 4] c(o&*>%mmmatLT&, mmmw 

rzit&!$. t? >y 8oo , c~^2ooox; T*$mm L 
0 0 or~&3 0 0 o c c<DUS.xm^Mbrm 5>n5H 
1— xtr y 6 » 6 n* ^ v 7 x-*/N*ffc $ fc« 

^77 x-X(f7 800^-1^200 
0 ^CT'^mft Lfc^Sft, fe b < »Hl 2 0 0 0 

300 0T-ejs*EMbtfcK*fi»**ijft«*fliAfcy 

[0 0 8 5] 3) ^7k®5?^(D«fig 

icmmmmMtzz tic**) mm ns 0 

[0 0 8 6] IWSIMc»«fcLTt4, (a) x^l^y* 

-#^-h (EC) fe^tfXnifuyy^-^-h 
(po fr&gfc?n*4>&< fct iaw±o»«i o~ 

t>*7-b h - h U;l*6atfti*^4 < *> 1 aw±©» 

«2 0-9 0#«%fcOjB^jS«, (b) y-7^n^ 
^h^(y-BL) 1 0 — 8 0««%fc»R*— 

;b43J;tf7-b h-h U ;l/fr5§fcfft3'>£ < 1 8W 
±©»«E2 0~9 0fMII%i:*a*flSji, MJn 
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[0087] msM^mm (a) Km^nzmsmi 

h LTtt» 3>*f7l/*-#*-h (DM 
C) Sfctt5?xf-)P*-#*-h (DEC) *WL 
V\ ffiE8£8£ (a) if ©EC, PC (*ljft*r) © 
B2£»£ 1 0-8 0f«*%fclfi£Lfc8*8» WISH 

[0 0 8 8] MES^ffig (b) (Cffl^&ftSflMBWR 10 
h LTJi, E C $ fctt P C »S U\, M 

(DMC) Sfctt5>X?-;k&-#*-l- (DEC) fltff 

[0 0 8 9] ftH£S£»K (b) 4>©y-BL OBl A 
#) ©E£*£l 0~8 0f*«%eiB3£Lfc3l*li» hu 

1 *^*WWrtEKH*Ja)K-r* i:, 
»tt*©{gTkJI®©?^«#j*©{rF*$£, ttft!© 

k INT * /WWWftTtifr 6 T*& 5 o 
[0 0 9 0] ffl!3Mc«jgttK:$$ns*lBK& SL 20 

1 (C. X» Y) z N (fc7£LXH7M3y>\ nfil 
- 4 ©Bft, YtiCO 8$ fett S 0* T'SS 

•Y^KU^^A [Li (CF, S0 2 ) i N] „ exh 
'J7;l/tn^Wtf/M5 KUf-^A [Li (CF 
3 CO) a N] tffcS. tn^O'f 3 HSU?-? AS 

[009 1] tte#**MKI& hu!EK5 F*Uf-*Z» 
ig (*fi¥K) LT 0 . l 1 - 3 . 30 

U\, Wc, ##tt 5 0 p pmfifR fjttMWtWtt 1 
OOOppmOTKtSCt^US CO* 9 ft* 

*mpiKf ©^ttfcftoffiKfc «fe o fiff ©aattWMW 

[00 9 2] 

[ffffl] *5W3lcfltt>*y^Ar5Jflt}|||tt» EC&J: 

tfp c*»6»*h*^ft< £«> i a«±©»* 10-8 
r-fe h x h v ;wp &a« ns^ft < k t> i ««±©&Ji 

2 0~9 0flmfc*S£bfc#*i^fc3L i (C. 
Xw Y) 2 N (fc«LX8ADyy, nfil~4©g 
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[0093] i-ftt>^, ioeBrt©?&kftjftKi*fflr'>* 

*U frOJEWmT?** L i C 0O2 » L i N i O2 , 
LiMni 04 *fflV^T4VO*ftJE*«0tH1-|S»caf 

A*fc©Ef&tt*Hfl^fei6lc, cti&fr&ftSIMcftjB 

[0 0 9 4] *$^fc«M>*9I©yf-tfi>^WI 
tttty-^f-n^^h^l 0~8 0f*a%k^«*-# 
*-K K fih^x^x Htfx 

-^>MBj:tf7-b hx h U;W»6atfn**ft< kfe 1 
«M±©»Ji2 0-9 0#a%fc*S£Lfc#*»jKfc 
£L i (C. X» Y) 2 N (fcfcLXti^nyx n 
tt 1 -4 ©Sft> YttC 0»$fctt S O2 at^^f) T' 

*an*-r5H*yf-9wa*o. l^/i-s^i/ 

So 

[0 0 9 5] f ftfrS, BUlBffl^©lf*Sfi??£»BU^L 

fc e c , p c &g 1 j*»k-r «fi*««*$cp**«» 

fc> M^McftffiKaft W3 J: t/IEfiifctt LTffinfcS 
«tt*frT*. SuieM^«*©y-BLi:Hu 
»T 5 F3RU f-^AfflkCSiSttWIflirtffiv^i&f!:, 
cn6A^ftS**S«?at{±S® (4 5*CW±) «fK* 

ufc e c, pc«bi *»fc-r*js^i«it**&ifeWi 

[0096] ZZiC, ffiftLtz (2-1) - (2-3) 

©«Ht*wr*yf-^A'f*^*«ft • ssttti-rs^mH 
«*^trfts«, y f-^^-r^yoaasftfai • »m* 
Bsctmsft*, /vri^-h GKffi&ttft) ttue 
jj(yyiK»i±snfcr*wft*f»* c tj^-e**. $ 

k, Eft. A«0?l5ttftW*y«fc|ft±tTir-r*;l/ 
cfcjJCT**. cti{±, MG^AftMtt 
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[0097] t sic, n.mntLXmi&Lrcv??L> 

mmmtti&T? 5 ftSSlJ^** < ft S ft 

[009 8] 

[flfifSflJ] BIT, *HW*MaLfcH l E**H*»'J 

HMO l 10 

VmL.3/VlbMlt® (L i. CoOz (0. 
8^x^ l) ) lfi»%, 
3. 5M%, ^77^h3. 5M%*5J:tfx^L< 
>7n t! uy^iyty t-$*2 M%fc Wl/x;/;£ 
fnATfi^U i!<Dil£ ! lfr£/¥£3 0jim<D7;l'5x7 

[0 0 9 9] £ft, ^V7x— X^yf-*J»Ri:tfe^ 
V7x-XJtJaRJt«*7;l/J>»H*T-e l 0 0 0°Clc 
TlWBlbgaRfbbfe*, ¥^ftg2 5Mm, 20 
f 1 ~ 8 0 \i mlc 9 0£Ml%tf #&"f 3 <fc a frog 
SO. 5 (tmttToaW4 %%JWTC**J:5C3»S 
fc»»bfe*, 7;brf>'#H^TT* 3 0 0 0 TCfcTJRtt 

[0 10 0] ft&nftKXJUMt& ¥^Sg2 5/im 
OJBiBltKjl6»*^* 0 x WJKWire 1 ~ 8 0 /x mlc 9 
0 U &gtf 0 . 5 /t mttTOSTOfflt 
ftffiiOttMK-efeofc. £ft, flftflBKXKMKttNi 
^XK» B E T ffitc J: « Jt&Sfflttf 3m 2 /g^o 
ft. 30 

[0 10 1] ButeJ^mStiMfcov^TXiliSlHlSftircfcO^ 

/Pico <omtl. 5T*&oft<, do* 0. 3 36 
8nmT*&oft 0 Sft, *l!8&#*Tfc«J:Sfg&fc!-* 
& 8 1 OtTfcofto 

[0 10 2] #^T\ tffl£$iMHM(9 6. 7fi*%£ 

MLfc. 40 
[0 10 3] ifljEm #';7nei^g£7lJt7-r;l/ 

& 4 s * / < u-** * xs min&zznzn c com 
&?mm Lft&, msMMWftwic&mtz j; 5 cms 

[0 10 4] «SWfcLTOt:xhU7;l/*o 
^f;l/X^;M5K'JffA [Li (C Fs SO 
2 ) z N] fcxf-l^a— h (EC) , 7a 
h (PC) 33j;tf^x^;l/;*7— h 

(dec) (ig-&»aJt^4 0:2 0:4 

0)E1. 0 1 »»LT?Mc«IB«%||» tft 0 50 
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[0105] tmn.mmmmwffli*7>7-yism 

^TkSWfcl/Txf-UV*— h (EC) , 7ntf 
U h (PC) 4B*tf^/f-;PA— b 

(DMC) <Dil£jg& («£f*8Ut*5 0:10:4 

0) ifeffl^ftBW, satm fcPtawtiwi-ewabfcH 

1 (c,Ts-rP3fSi^ , J^7Ar^*^ili*lz:Tft t , 

[0 10 6] Hfi60!l3 

i^mtbXxf-uyij-^-h (EC) , 7ntf 
Ui/*-**-)* (PC) 43<ta*7-lrhxhU;l/ (A 

n) (.m$fomtm4 0:20:40)^ 

v^ftBW, 1 fcra«ft*tf-effiiBLfcB 1 tc^-r 
[0 10 7] HSS01J4 

^*»Ki:tTxf-u>*— #*— h (EC) , 7nlf 
(PC) , 9 J^f-)]/i3— h (D 
MC) *5«kl>*^x^;l/#-#*— I- (DEC) (DUS® 

m (g-&ftm*4 0:10:25:25) zmvitw. 
[0108] mams 

i$MmtLXy-7*n ; 7>7Yy (y-BL) , x^ 

\syh-#*-Y (ec) 6itfyni;uv*-#*- 
h (PC) <Dig£i8& CiB*#SUt*5 0:15:3 

5) *fflv^fta>k hmmi mmm&xm&hrm 

1 fc^-rp3IS^U^7A-^«^^ffl*iz:Tfto 

[0 10 9] %ttW6 

mm 1 tiwft*WH?Ma$bfcH 1 K.jfi*nwmv*z 
i±-Amm&fr±xrc a 

[0110] $i\ *v7x— x*vf-*flmfcLfc« 

*ltlt*7;l/J>«H«TT 8 0 orfcTmfflSLK* 
fbLftlt, 2 0/1 m, ttfi^#? l~80(im 

OKilWSlLfe. H6*iftR3iaWWl«, N 2 if 
XK#BETj£(CJ;*Jt*®a^5m 2 /g, X^!el#f 
fCfcSdw ttO. 360nm, ^H^«ftC<J:S^ 
If— ^«6 9 01CT*feofto 

[0 111] **«jfift{i, y-7^n^^>> (y- 
BL) , xf-UJ/*— 45*— h (EC) feitf^xh^ 

~>x^y (dee) om&tm (u^#mmz 0 : 5 

0:30) «ffl^fcBWk SWBMSffill 4:BI*ftafiE* 
[0 112] HMIJ7 

HSSfi?«6 fcra*ftSi(SK«rt3J:tf|f*»jifc LT y -7 
fU7i-h> (y-BL) , xf-l/yft— h (E 
C) *5<J;tj r 2-^^;l/-rh^t KP7^V ( 2 M e T H 
F) Offi^HK (jB^*Wt*3 0 : 5 0 : 2 0) «B 
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v\fcw*k matm 1 t^mamf&vm^Litvs 1 e^-t 
[0113] mmms 

mmme tmmmmmiszmTMmt lx y 

^Uv^Yy (y-BL) , xf-l/y*— h (E 
C) fcitfT-feh-hU;!/ (AN) <DS£&i (B^f* 
«Jt^2 0 : 5 0 : 3 0) *»^fc«*k **M l fcH 

[0 114]£jS«9 10 

F'Jf-SA [L i (CF 3 CO) i N] Jfcxf-U:/*— 
h (EC) , -fu\>\,yft—$%-\> (PC) 43 
<fc£B>X^/I/#-3p*-h (DEC) OS^ft CS« 
ttSUttP6 0 : 1 0 : 3 0) E 1. 0W 1 ®8?Lfc 

[0 115] HS£0IJ1 0 

ft«*mfc LT-BSffc^* LT L i 
(CF> SO* ) s Ny-7>n9*h> (y-B 20 
L) , xf-UV*— **— h (EC) 43J:tf7-tehxh 

(an) <D&&m m&vmmz o : 5 0 : 3 

0) ti. o*;1//l»#Lfct©*ffl^fc«*k USS 
M 1 fcl^8l£«$T*itu3Lfc0 1 fcijVrRttJBy 

[0 116] gffitill 1 

n«sfi»i 1 fcra«*««TWi6ufcH 1 c^"rR««y 

[0 l 17] ItMffll 30 

LTA7yfcy yW)**Jh (L i P F 
6 ) *x^l/^*— #*— h (EC) feitfy-^P 
?*hy (y-BL) ©fi&fttt (S*f*l*Jfc*5 0 : 
5 0) E 1 . 0*;!// 1 »j*l,fct>©*fflv\fctt*k * 

ffiffi 1 hwmm^X'W&\^rzm 1 E*-r Ris^y^* 

[0 118] Jt80O2 

LTA7yfcU>«U*-«> A (L i PF 
e ) *x^U^*— h (EC) J8J:tf^xh*S/ 

(DM E) ©££$£ («£f*»t*5 0:5 40 
0) El. 0*/P/l»»Lfcfc©*fflV\tefiU1s USS 
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[0 119] J±SJM3 

mKmmmtLx^7y{tvymv^A a 1 pf 

6 ) &x^ L< h (EC) 43«fctf7-fehxh 

U;KAN) ©££?&g (S6ttSUtf*5 0 : 5 0) E 

1 . o*/l// 1 JStf»bfcfe©*fflv>fe«*k $fl£09 l fc 

ra*a«WtT?wjfibfcH i E^-TR^y^^A-^m 
[0120] n&tnt^mm 1 ~ 1 1 «j:tfitfkM 1 

~30y^«>AZ^t}ffiE0t>T, 4 5t©fifiTET 
%Mtt5 0 0mA'V4. 2V*"e3l*|III©^t*U 

2 . 7 V $T* 1 AO/vY l^— h««T*S[»rS^iW* 
»DiELffir\ #*»©flm«fctf-r*/WMr**n 

[0 12 1] H23^5W5^ft*5E*Sfe8Seil~l 1 
(?) >J ArjMKttt* OMOfi 1 ~ 3 ©WfiCjfcWN 

[0 12 2] HT& (2 5*C) £43t*SnM&%tt 

**«DigL80Wi:»/VC, *SSflfUl~l l©y*9Z» 
I^WtHSttJtKW 1 ~ 3 ©«»EJfr*tMS*T**Mi* 

[0123] a*. nnBwt«wttniwpyf-«7Ar« 

J: C ©M#T*ffi8tf»l LfcfcttE LTW^. 

[0 12 4] 

S?©fl6fflK:*v^T*»WSaif^*;l/**©flinfcy 

[Bffi©«¥4l»Jln 

[01] «8Wfcfl«i*R«a!Uf-'7Ar*WS*jRt 
[0 2 ] *^©*SE0)J l~ll 43 J:Cf JtttM l ~ 3 © 
©Hff^fWttHo 

1 4-Effi, 8-»P 

So 
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